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doi:10.1016/j.jfma.2011.01.008Background/Purpose: In this study, we assessed the relationship between changes in intrao-
perative rectal temperature and erectile function in patients who have undergone transure-
thral resection of the prostate.
Methods: Eighty-six potential patients with benign prostatic hyperplasia-induced lower urinary
tract symptoms were studied. Patients were divided into two groups: group 1-small prostates
(<40 ml) and group 2-large prostates (40 ml), as determined by transrectal ultrasound
measurement. The intraoperative rectal temperature was evaluated using a transrectal ther-
mosensor and the differences between the highest intra- and preoperative temperatures were
recorded. The erectile function at baseline, at three months and at one-year postoperatively
was assessed using the International Index of Erectile Function-5 (IIEF-5) questionnaire.
Results: Intraoperative rectal temperature differences were 0.54  0.24 C for group 1
(nZ 45) and 0.44  0.20 C for group 2 (nZ 41), (pZ 0.04). The IIEF-5 scores for group1
and group 2 were, respectively, 20.9 1.6 and 20.6 1.6 at baseline (pZ 0.32), 17.3 2.9
and 18.7 3.2 (pZ 0.037) at 3 months, 17.9 2.7 and 18.7 3.0 (pZ 0.17) at 1 year postop-
eratively. The deterioration of erectile function at 3 months post-operatively was observed for
both groups. The percentage of retrograde ejaculation between two groups was not signifi-
cantly different (pZ 0.33) at 1 year postoperatively.of Urology, Zhong-Xing Branch, Taipei City Hospital, 145, Zheng-Zhou Rd, Taipei 103, Taiwan.
il.com (M.-C. Ko).
ight ª 2012, Elsevier Taiwan LLC & Formosan Medical Association. All rights reserved.
Temperature influencing potency following TURP 321Conclusion: Our study revealed that a higher intraoperative rectal temperature difference
caused by transurethral resection of the prostate might affect the postoperative erectile func-
tion, particularly in patients with a small prostate.
Copyright ª 2012, Elsevier Taiwan LLC & Formosan Medical Association. All rights reserved.Introduction
Benign prostatic hyperplasia (BPH) is a common condition in
elderly men who have a high prevalence of erectile
dysfunction. Transurethral resection of the prostate (TURP)
remains the treatment of choice for men with symptomatic
BPH.1 Previous studies revealed that TURP may have
substantial adverse effect on sexual function and the inci-
dences of erectile function impairment after TURP were
reported ranging from 8.3% to 13.6%2,3 in potent men. The
risk was even higher in men with pre-existing erectile
dysfunction.4 However, some other studies did not discover
a negative effect of the TURP on erectile function.5e7
Previous studies demonstrated that some factors,
including patient age, prostate size,2 cardiovascular
disease,8 diabetes and intraoperative capsule perforation9
may increase the risk of erectile dysfunction associated
with the TURP. It was reported that heat can be produced
deep in the tissues during the procedure of TURP, due to
uneven distribution of the electrical current related to
different impedance of different tissues. The heat gener-
ated by the high current may transmit far enough to cause
damage to the neurovascular bundle adjacent to the pros-
tate, at 5- and 7-o’clock positions.10,11 The highest
temperature, measured by thermocouples placed within
the prostatic lobes, occurs at the end of the resection when
the loop passes near the prostatic capsule.12e14
There are only a few studies that have investigated the
association between local temperature change during
operation and erectile dysfunction associated with the
TURP. In this study, we aimed to assess the effect of the
TURP on erectile function, and we correlated the results to
operating variables, such as intraoperative rectal temper-
ature and prostate volume.Patients and methods
Between August 2006 and September 2009, a total of 86
patients consecutively undergoing TURP were categorized
according to prostate volume: group 1-small prostates
(<40 ml), and group 2-large prostates ( 40 ml), as deter-
mined by the transrectal ultrasound (TRUS) measurement.
Only the patients with regularly sustained sexual activity
and normal erectile function were included. The study was
approved by the institutional review board. Preoperative
evaluations included medical history, physical examination,
urine analysis, urine culture, serum prostate specific
antigen determination, the International Prostate Symptom
Score (IPSS), quality-of-life (QOL) score, peak urinary flow
rate (Qmax), post-void residual volume (PVR), and prostate
volume. The International Index of Erectile Function
questionnaire-5 (IIEF-5) was used to assess erectilefunction. Inclusion criteria included an IPSS greater than
15, Qmax less than 12 ml/sec, a prostate size of between 30
and 80 ml, and a patient age of 50 years or more. Exclusion
criteria included active urinary tract infections, acute or
chronic urinary retention, biopsy-documented prostate
cancer, neurogenic bladder, previous prostatectomy and
anticoagulant therapy. Postoperative evaluations, including
IPSS, QOL score, Qmax, PVR, prostate size, IIEF-5 assessment
of erectile function, and occurrence of retrograde ejacu-
lation were done at 3 months and 1 year after operation.
All the procedures of the TURP were performed under
epidural or general anesthesia by three urologists who had
experience with these procedures for at least 20 prior
cases. The TURP was performed with a 27-F continuous flow
resectoscope (Olympus, Hamburg, Germany) and an elec-
trosurgical generator (400 CT, Bovie, Boston, Florida,
U.S.A.) with a cutting diathermy of 100 W and a coagulation
setting of 60 W. A transrectal temperature sensor (Mercy
Inc. Taipei, Taiwan) was placed at the relevant position
corresponding to the prostate during the whole procedure.
At the end of the operation, a 20-F three-way catheter was
inserted and routine continuous irrigation was applied to
those with a urine color deeper than pinkish.
The Student’s t test was used for between-group
comparisons of continuous variables, while the Chi-square
test or Fisher exact test was used for comparisons of
categorical variables. A paired t test was used for within-
group comparisons. For all tests, a p value < 0.05 was
considered significant.
Results
A total of 86 patients fulfilled the inclusion criteria and
underwent the TURP. By study design, the mean prostate
volume was larger for group 2. There were no significant
differences between the two groups in baseline charac-
teristics, including patient age, IPSS, QOL score, Qmax, PVR,
IIEF-5 score and rectal temperature prior to operation
(Table 1).
There was more prostate tissue resected in group 2 and
both groups had significant improvements in voiding
parameters after the operation. There was no significant
difference in IPSS, QOL score, Qmax, and PVR between
group 1 and 2 (Table 2).
The highest intraoperative rectal temperature was
37.3 0.2 C for group 1, and 37.1 0.3 C for group 2
(pZ 0.23). The rectal temperature differences for group 1
and 2 were 0.54 0.24 and 0.44 0.20 C, respectively
(pZ 0.04). There was a significant difference in the
temperature difference between group 1 and group 2.
Compared with group 2, group 1 patients had a greater
decrease in IIEF-5 score. The IIEF-5 scores at 3 months after
operation for group 1 and group 2 were 17.3 and 18.7,
Table 1 Comparison of baseline variables between the small and large prostate groups.
Variables Group 1 (nZ 45) Group 2 (nZ 41) p
Baseline profiles
Age (y) 65.6 7.7 65.2 7.2 0.35
Prostate volume (ml) 33.9 2.9 44.2 9.5 <0.001
IPSS 27.3 3.2 26.9 3.5 0.44
Quality of life 4.6 0.7 4.8 0.7 0.18
Peak flow rate (ml/s) 7.0 1.9 6.6 1.9 0.21
Residual urine volume 150 48 146 50 0.66
IIEF-5 20.9 1.6 20.6 1.6 0.32
Rectal temp (C) 36.7 0.3 36.7 0.4 0.66
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year after operation were 17.9 and 18.7, respectively
(pZ 0.17). The incidence rate of retrograde ejaculation at
one year after operation was 46.7% for group 1 and 43.9%
for group 2 (pZ 0.33) (Table 3).Discussion
The effect of TURP on erectile function is still contro-
versial and available evidence is conflicting. One study by
Poulakis et al reported that the incidence of postoperative
newly reported ED among 459 males aged 63.7 9.7 years
at 6 months after TURP was 12%.9 Tscholl et al reported
that of 98 patients undergoing TURP, evaluated at three
months after TURP, eight patients (8.3%) became impo-
tent as a complication of the TURP.2 Another study by
Bieri et al reported that of 83 preoperatively potent
patients undergoing TURP, 27 (33%) reported a complete
loss of erections after the operation.15 Inconsistently, some
other studies demonstrated that TURP had no negative
influence on the quality of erection.6,7 Our results revealed
that the average IIEF-5 scores decreased at three months
and one year after TURP in both groups. Our results indi-
cate that TURP might have a negative impact on erectile
function.
Erection is a complex function that involves not only
hormonal, neurological, vascular, and muscular compo-
nents but also psychogenic, cognitive, and environmental
factors.16,17 The effect of TURP on erectile function may beTable 2 Evaluation of resection prostate weight and voiding fu
Variables Group 1 (nZ 45)
Resected prostate weight (g) 20.0 3.2
Three months after operation
IPSSa 8.3 2.1
Quality of life 1.6 0.5
Peak flow rate (ml/s) 20.8 3.0
Residual urine volume 37 16
One year after operation
IPSS 8.7 3.3
Quality of life 1.6 0.7
Peak flow rate (ml/s) 19.8 4.1
Residual urine volume 35 23
a IPSS Z International prostate symptom score.attributed to several different routes, including injury to
the nerve tracts supplying the corpus cavernosum caused
by electrocoagulation, thrombosis of the cavernosal
arteries, venous leakage, and the psychogenic effect of an
invasive procedure in the genital region.4,18 Our results
demonstrated that in comparison to people with larger
prostates (group 2), those with smaller prostates (group 1)
had a greater intraoperative rectal temperature difference
and lower IIEF-5 scores assessed at three months and one
year after the TURP.
In 1984, through histological examinations, Lue et al
demonstrated that cavernous nerves run contiguously to
the prostatic capsule, at the 5- and 7-o’clock position,
corresponding to the glandular apex. They suggested that
impotence following the TURP was due to iatrogenic lesions
of these nervous structures during endoscopic resection.19
In a study by Lefaucheur et al,20 the authors assessed
penile small nerve fiber damage after TURP by measure-
ment of penile thermal sensation. They found a significant
increase of thermal sensory thresholds after the TURP,
proving damage of the small nerve fibers of the pudendal
nerve. The authors specified that cavernous nerve fibers
were of the same diameter as thermal sensory nerve fibers
and shared the same susceptibility to injury. Furthermore,
since the cavernous nerves are anatomically closer to the
prostate than the pudendal nerves, it could be assumed
that cavernous nerve fibers were also damaged during
TURP. They concluded that small nerve fiber lesions
induced by TURP might contribute to postoperative
neurogenic erectile dysfunction.20 The possibility ofnction after operation.
Group 2 (nZ 41) p
28.8 6.5 <0.001
8.0 1.8 0.33
1.7 0.7 0.39
20.5 3.1 0.53
39 14 0.62
8.7 3.0 0.92
1.7 0.6 0.57
20.0 3.8 0.79
33 16 0.58
Table 3 Evaluation of intraoperative temperature and sexual function following transurethral resection of the prostate.
Variables Group 1 (nZ 45) Group 2 (nZ 41) p
Highest intraoperative rectal temperature (C) 37.3 0.2 37.1 0.3 0.23
Rectal temperature differencea (C) 0.54 0.24 0.44 0.20 0.04
IIEF-5
Baselineb 20.9 1.6 20.6 1.6 0.32
Three months after operationb,c 17.3 2.9 18.7 3.2 0.04
One year after operationc 17.9 2.7 18.7 3.0 0.17
Retrograde ejaculation at 1 y after operation: n (%) 21 (46.7) 18 (43.9) 0.33
a The difference between preoperative rectal temperature and the highest temperature during operation.
b The deterioration of erectile dysfunction at three months, compared to baseline, was significant (p< 0.05).
c The patients with IIEF-5 scores  16 were 8 (17.8 %) and 7 (15.6 %) in group 1, while 5 (12.8 %) and 5 (12.8 %) in group 2 at 3 months
and 1 year after the operation.
Temperature influencing potency following TURP 323thermal injury from the resection loop to the periprostatic
nerves had been postulated by Padma-Nathan et al10 and
further implicated by Grasso et al.11 Our results supported
the hypothesis that impotence following TURP probably
occurred after an iatrogenic heat injury of the periprostatic
plexus caused by resection.
Small prostates2,15 and intraoperative prostate capsule
perforation 4,9,15 were reported to increase the risk of
erectile dysfunction after TURP. Capsule perforation could
cause a direct injury of the cavernous nerves that run a few
millimeters from the prostatic capsule. Tscholl et al2
postulated that a small size of an adenoma was a risk
factor for postoperative erectile dysfunction probably
because of higher risks of capsule perforation and injury to
adjacent nerves. Conversely, in the case of a large
adenoma, the cavernous nerves are more protected
because of their distance from the site of the resection.
In our study, there was no significant difference between
groups 1 and 2 in IIEF-5 score at one year after TURP. Tsholl
et al2 reported that a significant number of patients had
temporary erectile dysfunction and recovered their erectile
ability three months after TURP. In our study, compared
with three months after TURP, there was a slight increase in
IIEF-5 score at one year after TURP for group 1 patients;
however, the statistical non-significance could also be
attributed to the small case number.
We evaluated erectile function using IIEF-5, an abridged
5-item version21 of IIEF, a multidimensional validated ques-
tionnaire with 15 questions in the 5 domains of sexual
function (erectile function, orgasmic functions, sexual
desire, satisfaction with intercourse and overall sexual
satisfaction) approved by the National Institutes of Health.22
It consists of these five selected items in order to clearly
discriminate between subjects with and without ED. This
simplified version proved to be a valid specific and sensitive
scale for use in the clinical setting.21,23 However, in the
study on erectile dysfunction following TURP, Soderdahl
et al reported that after careful interview, misclassification
of retrograde ejaculation as decreased potency was noted in
7 of 11 patients (63.6%). They concluded that careful
separation of these entities must be stressed on subjective
reviews.5 In our study, to avoid misclassification the IIEF-5
was used to assess erectile function after detailed expla-
nation of the differences among the different entities of
sexual dysfunction.Several limitations in our study should be mentioned.
First, we did not record the occurrence of intraoperative
prostate capsule perforation, which was reported to
increase the risk of direct injuries to the nerves innervating
the erectile tissue and to increase the risk of erectile
dysfunction after TURP.4,9,15 Second, we did not collect
data on blood loss and total coagulation time during TURP,
which may have a substantial impact on intraoperative
temperature change. Last, we recorded the intraoperative
temperature change with a transrectal temperature sensor,
which may not actually represent the temperature change
at periprostatic tissue.
Our results revealed that patients with a smaller pros-
tate had a greater intraoperative rectal temperature
change and a higher risk of erectile dysfunction after TURP.
It seems reasonable to restrict TURP for low volume
adenomas to patients with severe bladder outlet obstruc-
tion and to offer transurethral prostatic incision to those
with only mild infravesical obstruction. The consequences
of TURP on erectile function have to be considered and
the possibility of nerve damage should be discussed with
the patient before the operation. During the operation, the
operator should avoid too much coagulation and avoid the
occurrence of prostate capsule perforation, which may
increase the risk of injury to nerves innervating erectile
tissue.
Conclusion
Our results indicate that TURP for BPH may induce post-
operative erectile dysfunction. It appears that the elec-
trical power in transurethral surgery does adversely affect
potency. The intraoperative rectal temperature difference
was observed to be directly proportional to that of the
postoperative erectile dysfunction, particularly in a patient
with small prostate.
References
1. Grayhack JT, McVary KT, Kozlowski JM. Benign prostatic
hyperplasia. In: Gillenwater JJ, Grayhack JT, Howards SS,
Mitchell MW, editors. Adult and Pediatric Urology. 4th ed.,
vol. 2. Philadelphia: Lippincott Williams and Wilkins Publishers;
2001. p. 1401e70.
324 C.-K. Liu et al.2. Tscholl R, Largo M, Poppinghaus E, Recker F, Subotic B. Inci-
dence of erectile impotence secondary to transurethral
resection of benign prostatic hyperplasia, assessed by preop-
erative and postoperative Snap Gauge tests. J Urol 1995;153:
1491e3.
3. Larson TR. Current treatment options for benign prostatic
hyperplasia and their impact on sexual function. Urology 2003;
61:692e8.
4. Hanbury DC, Sethia KK. Erectile function following transure-
thral prostatectomy. Br J Urol 1995;75:12e3.
5. Soderdahl DW, Knight RW, Hansberry KL. Erectile dysfunction
following transurethral resection of the prostate. J Urol 1996;
156:1354e6.
6. Muntener M, Aellig S, Kuettel R, Gehrlach C, Sulser T,
Strebel RT. Sexual function after transurethral resection of the
prostate: results of an independent prospective multicentre
assessment of outcome. Eur Urol 2007;52:510e5.
7. Jaidane M, Arfa NB, Hmida W, Hidoussi A, Slama A, Sorba NB.
Effect of transurethral resection of the prostate on erectile
function: a prospective comparative study. Int J Impot Res
2010;22:146e51.
8. De Giorgi G, Luciani LG, Valotto C, Isola M, Zattoni F. Role of
risk factors for erectile dysfunction in patients undergoing
transurethral resection of the prostate: early impact on sexual
function. Arch Ital Urol Androl 2005;77:143e5.
9. Poulakis V, Ferakis N, Witzsch U, de Vries R, Becht E. Erectile
dysfunction after transurethral prostatectomy for lower
urinary tract symptoms: results from a center with over 500
patients. Asian J Androl 2006;8:69e74.
10. Padma-Nathan H, Krane RJ. Impotence and prostatic surgery.
In: Fitzpatrick JM, Krane RJ, editors. The Prostate Bath.
Churchill Livingstone; 1989. p. 197e205.
11. Grasso M, Castelli M, Lania C, Scattoni V, Radice F, Rigatti P.
Reevaluation of impotence following TURP. Minerva Urol
Nefrol 1993;45:105e8.
12. Talic RF. Transurethral electrovaporization-resection of the
prostate using the “Wing” cutting electrode: preliminaryresults of safety and efficacy in the treatment of men with
prostatic outflow obstruction. Urology 1999;53:106e10.
13. Perlmutter AP, Vallancien G. Thick loop transurethral resection
of the prostate. European Urology 1999;35:161e5.
14. Talic RF, Al Kudair WK, El Tirafi AE, Al Bogami NM, Mansi MK,
Altaf S, et al. The Wing versus the vapor cut electrodes in
transurethral electrovaporization-resection of prostate:
comparative changes in safety parameters. Urol Int 2000;65:
95e9.
15. Bieri S, Iselin CE, Rohner S. Capsular perforation localization
and adenoma size as prognostic indicators of erectile
dysfunctional after transurethral prostatectomy. Scand J Urol
Nephrol 1997;31:545e8.
16. Feldman HA, Goldstein I, Hatzichristou DG, Krane RJ,
McKinlay JB. Impotence and its medical and psychosocial
correlates: results of the Massachusetts male aging study. J
Urol 1994;151:54e61.
17. Ledda A. Cigarette smoking, hypertension and erectile
dysfunction. Curr Med Res Opin 2000;16(Suppl. 1):S13e6.
18. Lue TF, Tanagho EA. Physiology of erection and pharmacolog-
ical management of impotence. J Urol 1987;137:829e36.
19. Lue TF, Zeineh SJ, Schmidt RA, Tanagho EA. Neuroanatomy of
penile erection: its relevance to iatrogenic impotence. J Urol
1984;131:273e80.
20. Lefaucheur JP, Yiou R, Salomon L, Chopin DK, Abbou CC.
Assessment of penile small nerve fiber damage after tran-
surethral resection of the prostate by measurement of penile
thermal sensation. J Urol 2000;164:1416e9.
21. Rosen RC, Cappelleri JC, Smith MD, Lipsky J, Pen˜a BM. Devel-
opment and evaluation of an abridged, 5- item version of the
International index of erectile function (IIEF-5) as a diagnostic
tool for erectile dysfunction. Int J Impot Res 1999;11:319e26.
22. NIH Consensus Development Panel on Impotence. JAMA 1993;
270:83e90.
23. Cappelleri JC, Rosen RC. Reply to ‘The sexual health inven-
tory for men (IIEF-5)’ by Ja Vroege. Int J Impot Res 1999;11:
353e4.
